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Design Evaluation 
[Preece, Chaps 29-34; Hix, Chap 10; Neilsen, Chap 6-7]

Why evaluate?
Understand the problem
Compare designs
Fine-tune an engineering solution
Checking performance against usability specifications

Usability Specifications
When you perform an evaluation, how will you know if the level of usability is acceptable for general human use or
not? You must determine beforehand what the usability specifications are. These are measurable so that the results
of your evaluation can be compared against them.
(See Figure 36.)

Usability Attributes
include:
• Initial performance
• Long-term performance
• Learnability
• Retainability
• Advanced feature use
• First impression
• Long-term user satisfaction

The specification should provide a:
• worst acceptable level, 
• a planned target level, 
• a current level, and 
• a best possible level for each item.

Reasonable measurable values include:
• Time to complete a task
• Number or percentage of errors
• Percentage of task completed in a given time
• Ratio of successes to failures
• Time spent in errors and recovery
• Number of commands/actions used to perform tasks
• Frequency of help and documentation use
• Number of repetitions of failed commands
• Number of available commands not invoked
• Number of times user expresses frustration or satisfaction

Formative versus Summative Evaluation
Formative evaluation  is a type of usability evaluation performed early and continuously throughout development;
its purpose is to assess and improve the user interface design. 
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Summative evaluation, in contrast, is typically performed after a system or user interface is more or less complete;
its purpose is to statistically compare several different systems or interfaces, for example, to determine which one is
‘better’ — where better is defined in advance. 

Figure 36. 
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Neither type of evaluation is more formal than the other; they just have different purposes. Formative evaluation is
the type that ensures usability of interactive systems.

Steps in Performing an Evaluation
1. Develop the experiment
2. Direct the evaluation session
3. Collect the data
4. Analyze the data
5. Draw conclusions to form a resolution for each identified design problem
6. Redesign and implement the revised interface

Develop the Experiment
• Select participants to perform the tasks
• Develop tasks for participants to perform
• Determine protocol and procedures for the evaluation sessions
• Pilot testing to shake down the experiment

Select Participants
Select a representative set of people who you think will be the typical users of the system. These people will give
you your best feedback of what works and what doesn’t.
Be careful not to select participants that may know too much about the interface being studied. People who have an
idea what you might be studying will behave differently from those who regard it as a simple working system. This
does not imply that novice users are always best. It is often a good idea to select people who are at least a little
familiar with the problem domain.

Develop Tasks
The evaluator’s copy of the task list. (See Figure 37.)
The participant’s copy of the task list (See Figure 38.)

Determine Protocol and Procedures
(See attached Human Subjects Procedure)

• Protocol: exactly what are you going to do
• Consent form: participants know what is expected of them
• Debriefing: background on the experiment

Within government supported research, these procedures must be adhered to when the use of human subjects is
involved.

Pilot Testing
The earliest pilot testers are usually the design team or experimenters themselves. This is an acceptable practice to
reach a reasonable level of operability and usability. You don’t want to start with a system that is extremely far
from an acceptable solution if it can be helped.
Subsequent pilot testing involves running one or two participants through the experimental procedure in an informal
way to determine if the procedure is appropriate and if the data collected will satisfy the needs of the study.
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Types of Evaluation Data
• Objective: These are directly observed measures, typically of user performance while using the interface to 

perform benchmark tasks.
• Subjective: These represent opinions, usually of the user, concerning usability of the interface.
• Quantitative: These are numeric data and results, such as user performance metrics or opinion ratings. This 

kind of data is key in helping to monitor convergence toward usability specifications during all cycles of 
iterative development.

• Qualitative: These are non-numeric data and results, such as lists of problems users had while using the 
interface, and they result in suggestions for modifications to improve the interaction design. This kind of data is 
useful in identifying which design features are associated with measured usability problems during all cycles of 
iterative development.

A common misconception is that quantitative measures are associated with objective measures and qualitative
measures are associated with subjective measures. This is not the case.

Figure 37. 
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Quantitative Measures
• Benchmark tasks (See Figure 39.)
• User questionairres (See Figure 40.)
• Post-Hoc Analyses (In-situ data logs)

Qualitative Measures
• Direct observation
• Concurrent verbal protocols
• Retrospective verbal protocols

Video/Audio tapes
• Critical incident taking
• Structured interviews

Figure 38. 

Figure 39. 
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Analyzing the Data
(See Figure 41.)

Resolving usability problems based on the results of your study.
(See Figure 42.)

Figure 40. 
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Figure 41. 
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Figure 42. 


